Lift-off detection system using Error Compensated Eddy Current Testing based on fuzzy logic by Kharudin, Ali
  
76 
REFERENCES 
Abbas, S., Ali, T., Gilani, U., Ahmed, S., Sajid, I., Amir, F., & Khan, T. M. (2015). PC 
based Eddy Current Non-Destructive Testing (NDT) System. IEEE International 
Instrumentation and Measurement Technology Conference, 165-170. 
Abbas, S., Gillani, U., Ahmed, S., Javed, S. B., & Sajid, I. (2014). Constant Current AC 
Source using Improved Howland Pump for Exciting Eddy Current Testing ( ECT ) 
Probe. IEEE 17th International Multi-Topic Conference (INMIC),508-513. 
Abbas, S., Khan, T. M., Javaid, S. B., Ahmed, S. A., Haider, S. S., & Rajar, Z. (2016). 
Low Cost Embedded Hardware based Multi- Frequency Eddy Current Testing 
System Depth of Penetration. International Conference on Intelligent Systems 
Engineering (ICISE), 2016. 135–140. 
Aguiam, D. E., Rosado, L. S., Ramos, P. M., & Piedade, M. (2014). Portable instrument 
for eddy currents Non-Destructive Testing based on heterodyning techniques. 
IEEE Instrumentation and Measurement Technology Conference, 1368–1372.  
Ahmed, S. S., Chandra Rao, B. P., & Jayakumar, T. (2013). Radial basis functions for 
multidimensional leaming with an application to nondestructive sizing of defects. 
IEEE Symposium on Foundations of Computational Intelligence, IEEE Symposium 
Series on Computational Intelligence, 38–43.  
Barbato, L., Poulakis, N., Tamburrino, A., Theodoulidis, T., & Ventre, S. (2015). 
Solution and Extension of a New Benchmark Problem for Eddy-Current 
Nondestructive Testing. IEEE Transactions on Magnetics, 51(7):1–7.  
Båvall, L. (2007). Determination of thickness of silver coatings on brass by measuring 
the impedance of a thin elliptic coil. IEEE Transactions on Instrumentation and 
Measurement, 56(3): 790–799.  
Bernieri,  a., Betta, G., & Ferrigno, L. (2001). Improving non-destructive testing probe 
performance by digital processing techniques. IEEE Instrumentation and 
Measurement Technology Conference. Rediscovering Measurement in the Age of 
Informatics, 2:1291–1295.  
Bernieri, A., Betta, G., Ferrigno, L., Laracca, M., & Mastrostefano, S. (2014). 
Multifrequency excitation and support vector machine regressor for ECT defect 
characterization. IEEE Transactions on Instrumentation and Measurement, 
63(5):1272–1280.  
Bernieri, A., Betta, G., & Ieee, M. (2000). Metrological Characterization of an Eddy-
Current-Based System, The 17th IEEE Instrumentation and Measurement 
Technology Conference, 3:1608-1611. 
 
 
  
77 
Betta, G., Ferrigno, L., & Laracca, M. (2012). GMR-based ECT instrument for 
detection and characterization of crack on a planar specimen: A hand-held 
solution. IEEE Transactions on Instrumentation and Measurement, 61(2): 505–
512.  
Betta, G., Ferrigno, L., Laracca, M., Burrascano, P., & Ricci, M. (2014). Optimized 
complex signals for Eddy Current Testing. IEEE Instrumentation and 
Measurement Technology Conference, 1120–1125.  
Betta, G., Ferrigno, L., Laracca, M., Ramos, H. G., Ricci, M., Ribeiro, A. L., & 
Silipigni, G. (2015). Fast 2D crack profile reconstruction by image processing for 
Eddy-Current Testing. 2nd IEEE International Workshop on Metrology for 
Aerospace, MetroAeroSpace, 341–345.  
Bowler, N. C. H. and J. R. (1992). Eddy-Current Imaging of Buried Cracks by Inverting 
Field Data. IEEE transactions on magnetics, 28(2), 1336-1339. 
Brauer, H., Ziolkowski, M., & Toepfer, H. (2014). Defect detection in conducting 
materials using eddy current testing techniques. Serbian Journal of Electrical 
Engineering, 11(4): 535–549.  
Buck, J. A., Underhill, P. R., Morelli, J. E., & Krause, T. W. (2016). Simultaneous 
Multiparameter Measurement in Pulsed Eddy Current Steam Generator Data Using 
Artificial Neural Networks. IEEE Transactions on Instrumentation and 
Measurement, 65(3): 672–679.  
Cap C., T. R. and M. L., & 1. (2015). Efficient Model Choice and paramter estimation 
by using Using Nested Sampling applied In Eddy-Current Testing.  IEEE ICASSP, 
4165–4169. 
Caetano, D. M., Piedade, M., Graca, J., Fernandes, J., Rosado, L., & Costa, T. (2015). 
Live demonstration: A CMOS ASIC for precise reading of a Magnetoresistive 
sensor array for NDT. IEEE International Symposium on Circuits and Systems, 
1906. 
Cai, X. (2001). Iterative blind deconvolution and its application in characterization of 
eddy current NDE signals.  
Cao, M., Zhang, W., Zeng, W., & Chen, C. (2013). Research on the device of 
differential excitation type eddy current testing for metal defect detection. FENDT 
2013 - Proceedings of 2013 Far East Forum on Nondestructive 
Evaluation/Testing: New Technology and Application, 155–158. 
Center, N. R. (2016). A Web Resource. Retrieved from www.ndt- ed.org/Education 
Resources/ Community College/ Eddy Currents/ cc_ec_index.htm,2016 
Chady, T., Kowalczyk, J., & Psuj, G. (2011). Eddy current transducer for evaluation of 
inhomogeneity in titanium billets. IEEE Transactions on Magnetics, 47(10): 3967–
3970. 
  
78 
Chady, T., Psuj, G., Kowalczyk, J., & Spychalski, I. (2013). Electromagnetic system for 
nondestructive evaluation of train hollow axles. FENDT - Far East Forum on 
Nondestructive Evaluation/Testing: New Technology and Application, 29–34.  
Chelabi, M., Hacib, T., & Bihan, Y. Le. (2013). Identification of default from Eddy 
Current Testing Signals using multi output support vector Machine. International 
Conference on Systems and Control (ICSC),183-186. 
Chudacik, V., Janousek, L., & Smetana, M. (2015). Evaluation of Spatial Components 
on Eddy Current Testing Response Signals of Selected Defect Parameters. Acta 
Tehnica Corviniensis - Bulletin of Engineering, VIII(1): 35–38. 
Coil, H. T. S., Sasayama, T., Ishida, T., Matsuo, M., & Enpuku, K. (2016). Thickness 
Measurement of an Iron Plate Using Low-Frequency Eddy Current Testing. IEEE 
Transactions on Applied Superconductivity, 26(5):1-5.  
D’Angelo, G., & Rampone, S. (2015). Shape-based defect classification for non 
destructive testing. 2nd IEEE International Workshop on Metrology for 
Aerospace, MetroAeroSpace, 406–410.  
Dashtbani Moghari, M., Safizadeh, M. S., Habibalahi, A., Samadian, K., & Mousavi, S. 
S. (2015). Improving pulse eddy current and ultrasonic testing stress measurement 
accuracy using neural network data fusion. IET Science, Measurement & 
Technology, 9: 514–521. 
Douvenot, R., Lambert, M., & Lesselier, D. (2011). Adaptive metamodels for crack 
characterization in eddy-current testing. IEEE Transactions on Magnetics, 47(4), 
746–755. 
Duca, A., Rebican, M., Duca, L., Janousek, L., & Altinoz, T. (2015). Advanced PSO 
algorithms and local search strategies for NDT-ECT inverse problems. 2014 
International Symposium on Fundamentals of Electrical Engineering, 3–7. 
Dziczkowski, L. (2013). Elimination of coil liftoff from eddy current measurements of 
conductivity. IEEE Transactions on Instrumentation and Measurement, 
62(12):3301–3307.  
Enokizono, M., Tsuchida, Y., & Chady, T. (1998). Crack Size and Shape Determine by 
Moving Magnetic Field Type Sensor, IEEE transactions on Magnetics, 34(4), 
1252-1254. 
Forster, F. (1952). Theoretical and Experimental Bases of Non-Destructive Material 
Testing-Using Eddy Current Method. International Journal of Materials Research, 
43(5):163 – 171. 
François Caire1, Denis Prémel1,  and G. G. (2015). Fast computation of the fields 
diffracted by a multi-layered conductor with non-parallel rough interfaces. 
Application to eddy-current non-destructive testing simulation. IEEE Transactions 
on Magnetics, 51(3):1-4. 
  
79 
Goldshtein, A. E., Bulgakov, V. F., Kroning, H. M. V. A., Kalganov, S. A., & 
Belyankov, V. Y. (2012). A method of eddy-current testing of bars and tubes 
based on the eddy currents with different frequencies of circular and longitudinal 
directions excitation. 7th International Forum on Strategic Technology, 1–4.  
Gulbahce, M. O., Nak, H., & Kocabas, D. A. (2013). A new approach for temperature 
rising test of an induction motor loaded by a current controlled eddy current brake. 
3rd International Conference on Electric Power and Energy Conversion Systems, 
8–13. 
Guohou, L., Pingjie, H., Peihua, C., Dibo, H., Guangxin, Z., & Zekui, Z. (2011). 
Application of multi-sensor data fusion in defects evaluation based on Dempster-
Shafer theory. IEEE Instrumentation and Measurement Technology Conference, 
53–57.  
Gyimóthy, S. (2015). Optimal sampling for fast eddy current testing inversion by 
utilising sensitivity data. IET Science, Measurement & Technology, 9(3): 235–240.  
He, Y., Luo, F., Pan, M., Hu, X., Gao, J., & Liu, B. (2010). Defect classification based 
on rectangular pulsed eddy current sensor in different directions. Sensors and 
Actuators, A: Physical, 157(1): 26–31.  
He, Y., Member, S., Tian, G., Member, S., Zhang, H., Member, S., Jackson, P. (2012). 
Steel Corrosion Characterization Using Pulsed Eddy Current Systems, IEEE 
Sensors Journal, 12(6), 2113-2120. 
He, Y., Pan, M., Chen, D., & Luo, F. (2013). PEC defect automated classification in 
aircraft multi-ply structures with interlayer gaps and lift-offs. NDT and E 
International, 53(2013):39–46. 
He, Y., Pan, M., Luo, F., Chen, D., & Hu, X. (2013). Support vector machine and 
optimised feature extraction in integrated eddy current instrument. Measurement: 
Journal of the International Measurement Confederation, 46(1): 764–774.  
He, Y., Tian, G., Pan, M., & Chen, D. (n.d.). Composites : Part B Non-destructive 
testing of low-energy impact in CFRP laminates and interior defects in honeycomb 
sandwich using scanning pulsed eddy current. Composites Part B, 59(2014): 196–
203. 
Homberg, C., Henneron, T., Clénet, S., Arts, P., & Xiv, B. L. (2011). Stochastic model 
in eddy current non destructive testing Keywords Numerical model for eddy 
current non destructive testing. 14th European Conference on Power Electronics 
and Applications, 1-7. 
Horan, P., Underhil, R., & Krause, T. W. (2014). Pulsed eddy current detection of 
cracks in F/A-18 inner wing spar at large lift-off using modified principal 
component analysis. International Journal of Applied Electromagnetics and 
Mechanics, 45(1-4): 287–292.  
  
80 
Hsu, W., Miao, H., & Liu, J. (2011). A Study on the Electric Property of Buckypaper 
by Eddy Current Testing, In Nanotechnology Materials and Devices Conference 
(NMDC),137-140. 
Huang, C., & Wu, X. (2014). Probe lift-off compensation method for pulsed eddy 
current thickness measurement. Proceedings of 3rd Asia-Pacific Conference on 
Antennas and Propagation, 937–939.  
Huang, L., He, R., & Zeng, Z. (2012). An extended iterative finite element model for 
simulating eddy current testing of aircraft skin structure. IEEE Transactions on 
Magnetics, 48(7): 2161–2165.  
Ida, N. (2014). Eddy current nondestructive evaluation - The challenge of accurate 
modeling. 2014 International Conference on Development and Application 
Systems, 97–102.  
Janousek, L., & Smetana, M. (2014). Advanced Procedure for Non-destructive 
Diagnosis of Real Cracks from Eddy Current Testing Signals. In ELEKTRO, 567–
570. 
Junjun, X., Naiguang, L., Udpa, L., & Udpa, S. S. (2011). Nondestructive Inspection 
Using Rotating Magnetic Field Eddy-Current Probe. Magnetics, IEEE 
Transactions on, 47(5), 1070–1073.  
Koliskina, V., & Kolyshkin, A. (2015, June). Mathematical model for eddy current 
testing of metal plates with two cylindrical flaws. In Environment and Electrical 
Engineering (EEEIC), 2015 IEEE 15th International Conference on (pp. 374-377).  
Krause, H. J., Panaitov, G. I., & Zhang, Y. (2003). Conductivity tomography for non-
destructive evaluation using pulsed eddy current with HTS SQUID magnetometer. 
IEEE Transactions on Applied Superconductivity, 13(21), 215–218. 
Lambert, M., Nouguier, F., & Zorgati, R. (2011). Eddy-current modeling of a continous 
conductivity profile resulting from a diffusion process. IEEE Transactions on 
Magnetics, 47(8): 2093–2099.  
Lee, K. H., Baek, M. K., & Park, I. H. (2012). Estimation of deep defect in 
ferromagnetic material by low frequency eddy current method. IEEE Transactions 
on Magnetics, 48(11), 3965–3968. 
Li, M., & Lowther, D. A. (2011). Topological Sensitivity Analysis for Steady State 
Eddy Current Problems With an Application to Nondestructive Testing, IEEE 
Transactions on Magnetics, 47(5): 1294–1297. 
Li, Y., & Chen, Z. (2012). Pulsed Eddy Current Testing Based on Gradient Magnetic 
Field Measurement. 2012 Sixth International Conference on Electromagnetic 
Field Problems and Applications,1-4. 
 
  
81 
Liu, X., Wu, Y., Chen, Z., & Zhao, H. (2014). Eddy Current Test Research for 
Eccentricity of International Thermonuclear Experimental Reactor ( ITER ) in-
vessel coils ( IVCs ) conductor. In IEEE Far East Forum on Nondestructive 
Evaluation/Testing (FENDT), pp. 186-189. 
Liu, Y., Cheng, N., & Liu, W. (2015). Feeding Devices of Eddy Current Testing on 
Titanium Alloy Tube . In IEEE International Conference on Information and 
Automation, 89–93. 
McKeehan, L. W. (1930). Electrical resistance of nickel and permalloy wires as 
affected by longitudinal magnetization and tension. Physical Review, 36(5), 948. 
Mengelkamp, J., Lattner, D., Haueisen, J., Carlstedt, M., Weise, K., Brauer, H., & 
Eichardt, R. (2016). Lorentz Force Evaluation With Differential Evolution. IEEE 
Transactions on Magnetics, 52(5), 1-10.  
Miorelli, R., Reboud, C., Lesselier, D., & Theodoulidis, T. (2012). Eddy current 
modeling of narrow cracks in planar-layered metal structures. IEEE Transactions 
on Magnetics, 48(10): 2551–2559.  
Miorelli, R., Reboud, C., Theodoulidis, T., Poulakis, N., & Lesselier, D. (2013). 
Efficient modeling of ECT signals for realistic cracks in layered half-space. IEEE 
Transactions on Magnetics, 49(6): 2886–2892. 
Moore P O, M. P. (eds) and S. R. K. (technical ed). (2009). Nondestructive Testing 
Handbook: Visual Testing. In P. O. Moore (Ed.), Nondestructive Testing 
Handbook, 9:157–178.  
Morozov, M., Yun, G., & Withers, P. J. (2010). The pulsed eddy current response to 
applied loading of various aluminium alloys. NDT and E International, 43(6): 
493–500.  
Nelligan, T., & Calderwood, C. (2014). Introduction to eddy current testing. Olympus 
IMS. 
Pasadas, Ramos, H. G., & Alegria, F. (2011). Handheld instrument to detect defects in 
conductive plates with a planar probe. IEEE Instrumentation and Measurement 
Technology Conference, 144–149.  
Pasadas, D., Ribeiro, A. L., Ramos, H., & Rocha, T. (2015). ECT image analysis 
applying an inverse problem algorithm with Tikhonov/TV Regularization. IEEE 
Instrumentation and Measurement Technology Conference, 940–944.  
Pasadas, D., Rocha, T., Ramos, H., & Ribeiro, A. L. (2011). Portable eddy current NDT 
instrument using two different implementations. International Conference on 
Computer as a Tool - Joint with Conftele 2011.  
 
  
82 
Peng, X., & Jun, H. (2013). A new eddy current sensor composed of three 
circumferential gradient winding coils. Proceedings of the International 
Conference on Sensing Technology, ICST, 912–915.  
Pipis, K., Skarlatos, A., Theodoulidis, T., & Lesselier, D. (2016). ECT-Signal 
Calculation of Cracks Near Fastener Holes Using an Integral Equation Formalism 
With Dedicated Green’s Kernel. IEEE Transactions on Magnetics, 52(4):1-8. 
Postolache, O., Ribeiro, A. L., & Ramos, H. (2011). A novel uniform eddy current 
probe with GMR for non destructive testing applications. International Conference 
on Computer as a Tool - Joint with Conftele. 
Ramos, H. G., Rocha, T., Ribeiro, A. L., & Pasadas, D. (2014). GMR versus differential 
coils in velocity induced eddy current testing. IEEE Instrumentation and 
Measurement Technology Conference, (1): 915–918. 
Ribeiro, A. L., Ramos, H. G., Pasadas, D. J., & Rocha, T. J. (2012). Current around a 
crack in an aluminum plate under nondestructive evaluation inspection. IEEE 
I2MTC - International Instrumentation and Measurement Technology Conference, 
1635–1639.  
Rifai, D., Abdalla, A. N., Ali, K., & Razali, R. (2016). Giant magnetoresistance sensors: 
A review on structures and non-destructive eddy current testing applications. 
Sensors, 16(3):298.  
Rifai, D., Abdalla, A. N., Khamsah, N., & Aizat, M. (2016). Subsurface Defects 
Evaluation using Eddy Current Testing. Indian Journal of Science and 
Technology, 9(9):17485. 
Rocha, T. J., Ribeiro, A. L., & Ramos, H. M. G. (2011). Low-cost stand-alone system 
for eddy current testing of metallic non-ferromagnetic plates. IEEE 
Instrumentation and Measurement Technology Conference, 225–230. 
Rocha, T., Pasadas, D., Ribeiro, A. L., & Ramos, H. M. (2012). Characterization of 
defects on rivets using a eddy current technique with GMRs. IEEE I2MTC - 
International Instrumentation and Measurement Technology Conference, 
Proceedings, 1640–1644. 
Rocha, T., Ramos, H., Ribeiro, A. L., & Pasadas, D. (2015). Sub-surface defect 
detection with motion induced eddy currents in aluminium. IEEE Instrumentation 
and Measurement Technology Conference, 930–934. 
Rosado, L., Ramos, P. M., Janeiro, F. M., & Piedade, M. (2012). Eddy currents testing 
defect characterization based on non-linear regressions and artificial neural 
networks. IEEE I2MTC - International Instrumentation and Measurement 
Technology Conference, 2419–2424.  
 
  
83 
Rosado, L. S., Janeiro, F. M., Ramos, P. M., & Piedade, M. (2013). Defect 
characterization with eddy current testing using nonlinear-regression feature 
extraction and artificial neural networks. IEEE Transactions on Instrumentation 
and Measurement, 62(5):1207–1214. 
Rosado, L. S., Ramos, P. M., & Piedade, M. (2014). Real-time processing of 
multifrequency eddy currents testing signals: Design, implementation, and 
evaluation. IEEE Transactions on Instrumentation and Measurement, 63(5):1262–
1271. 
Salucci, M., Ahmed, S., & Massa, A. (2016). An Adaptive Learning-by-Examples 
Strategy for Efficient Eddy Current Testing of Conductive Structures. European 
Conference on Antennas and Propagation, (1): 1–4. 
Schroeder, M. R. (1970). Synthesis of Low-Peak-Factor Signals and Binary Sequences 
with Low Autocorrelation. IEEE Transactions on Information Theory, 16(1), 85–
89.  
Shejuan Xie , Zhenmao Chen , Hong-En Chen , XiaoweiWang , Toshiyuki Takagi,  and 
T. U. (2013). Sizing of Wall Thinning Defects Using Pulsed Eddy Current Testing 
Signals Based on a Hybrid Inverse Analysis Method, 49(5), 1653–1656. 
Shin, H. J., Choi, J. Y., Cho, H. W., & Jang, S. M. (2013). Analytical torque 
calculations and experimental testing of permanent magnet axial eddy current 
brake. IEEE Transactions on Magnetics, 49(7):4152–4155.  
Sophian A., Tian G. Y., Taylor D.,  and R. J. (2003). A feature extraction technique 
based on principal component analysis for pulsed Eddy current NDT. Journal of 
Chemical Information and Modeling, 36(1): 37–41.  
Sophian, G. Y. T. and A. (2005). Reduction of lift-off effects for pulsed eddy current 
NDT. NDT&E Int, 38(4):319–324. 
Stubendekova, A., Smetana, M., & Janousek, L. (2014). Non-destructive Testing of 
Artificial Knee Joint by Eddy Current Method precise control of the probe 
movement . The measurement, 630–633. 
Takahashi, Y., Suwa, T., Nabara, Y., Ozeki, H., Hemmi, T., Nunoya, Y., Sekiguchi, N. 
(2015). Non-destructive examination of jacket sections for ITER central solenoid 
conductors. IEEE Transactions on Applied Superconductivity, 25(3):3–6.  
Thess, A., & Boeck, T. (2013). Electromagnetic drag on a magnetic dipole interacting 
with a moving electrically conducting sphere. IEEE Transactions on Magnetics, 
49(6):2847–2857.  
Tian, G. Y., Li, Y., & Mandache, C. (2009). Study of lift-off invariance for pulsed 
eddy-current signals. IEEE Transactions on Magnetics, 45(1):184–191. 
 
  
84 
Tian, G. Y., Morozov, M., & Takahashi, S. (2013). Pulsed eddy current testing of 
thermally aged and cold-rolled fe-cu alloys. IEEE Transactions on Magnetics, 
49(1):517–523.  
Tytko, G., & Dziczkowski, L. (2015). E-Cored Coil With a Circular Air Gap Inside the 
Core Column Used in Eddy Current Testing. IEEE Transactions on Magnetics, 
51(9): 1-4. 
Vijayashree, R., Veeraswamy, R., Nashine, B. K., Dash, S. K., Sharma, P., Rajan, K. 
K.,Kalyanasundaram, P. (2011). Testing of inductively coupled Eddy current 
position sensor of diverse safety rod in sodium. 2nd International Conference on 
Advancements in Nuclear Instrumentation, Measurement Methods and Their 
Applications.  
Voulgaraki, C., Poulakis, N., & Theodoulidis, T. (2013). Theoretical simulations and 
quantitative magnetic field measurements for eddy-current testing with an HTS 
SQUID system. IEEE Transactions on Applied Superconductivity, 23(4):1603012-
1603012. 
Wang chen, Zhao yulu1, Fan jingjing, Z. xiaojuan1. (n.d.). Giant Magneto Resistance 
Based Eddy-Current testing system, 2–5. 
Wang, C., Zhi, Y., & Gao, P. (2013). GMR based eddy current system for defect 
detection. Proceedings of 2013 IEEE 11th International Conference on Electronic 
Measurement and Instruments, 2:1052–1056.  
Wang, J., Yusa, N., Fukutomi, H., & Hashizume, H. (2014). Low Frequency Eddy 
Current Inspection of Wall- thinning of Large Pipes by Bobbin Coils. Far East 
Forum on Nondestructive Evaluation/Testing, 4–7. 
Wang, J., Yusa, N., & Hashizume, H. (2012). Discussion on Distributed Conductivity 
for Modeling Stress Corrosion Crack in Eddy Current Testing. Sixth International 
Conference on Electromagnetic Field Problems and Applications (ICEF), 1–4. 
Wang, L., Xie, S., Chen, Z., Wang, X., & Takagi, T. (2013). Reconstruction of Deep 
Stress Corrosion Cracks Using Signals of the Pulsed Eddy Current Testing. 
Nondestructive Testing and Evaluation, 28(2), 145-154. 
Weise, K., Carlstedt, M., Ziolkowski, M., & Brauer, H. (2015). Uncertainty Analysis in 
Lorentz Force Eddy Current Testing. IEEE Transactions on Magnetics, 52(4):1–1. 
Wu, J., Zhou, D., Wang, J., Guo, X., You, L., An, W., & Zhang, H. (2014). Surface 
crack detection for carbon fiber reinforced plastic (CFRP) materials using pulsed 
eddy current testing. IEEE Far East Forum on Nondestructive Evaluation/Testing, 
181–185.  
 
 
  
85 
Xiao-lei CHEN, X. W. (2008). The design of testing system based on eddy current 
technology. Anesthesia & Analgesia, 107(3):1040.  
Xie, S., Chen, Z., Takagi, T., & Uchimoto, T. (2011). Efficient numerical solver for 
simulation of pulsed eddy-current testing signals. IEEE Transactions on 
Magnetics, 47(11):4582–4591.  
Yamazaki, K., Fukuoka, T., Akatsu, K., Nakao, N., & Ruderman, A. (2012). 
Investigation of locked rotor test for estimation of magnet PWM carrier eddy 
current loss in synchronous machines. IEEE Transactions on Magnetics, 
48(11):3327–3330.  
Yin, W., & Xu, K. (2016). A novel triple-coil electromagnetic sensor for thickness 
measurement immune to lift-off variations. IEEE Transactions on Instrumentation 
and Measurement, 65(1):164–169.  
Yu, Y., Zou, Y., Jiang, M., & Zhang, D. (2015). Investigation on conductivity 
invariance in eddy current NDT and its application on magnetic permeability 
measurement / Coil. In IEEE Far East NDT New Technology & Application 
Forum (FENDT), 257–262. 
Zec, M., Uhlig, R., Ziolkowski, M., & Brauer, H. (2013). Finite Element Analysis of 
Non Destructive Testing Eddy Current Problems with Moving Parts. IEEE 
Transactions on Magnetics, 49(8):4785–4794.  
Zeng, Z., Wang, T., Sun, L., He, R., & Chen, J. (2015). A Domain Decomposition 
Finite-Element Method for Eddy-Current Testing Simulation. IEEE Transactions 
on Magnetics, 51(10):6202009. 
Zhang, S., Liu, Y., Yin, C., & Qi, C. (2014). Imperialist Competitive Algorithm for 
Natural Crack Shape Reconstruction from ECT Signals. 11th World Congress on 
Intelligent Control and Automation (WCICA), 4912–4917. 
Zhang, S., Tang, J., Wu, W., & Model, A. A. (2015). Calculation Model for the Induced 
Voltage of Pick-up Coil Excited by Rectangular Coil above Conductive Plate. 
IEEE International Conference on Mechatronics and Automation (ICMA), 2(6), 
1805–1810. 
Zhu, P., Bai, L., Cheng, Y., & Yin, C. (2015). Selection of significant independent 
components in eddy current pulsed thermography non-destructive testing. IEEE 
International Instrumentation and Measurement Technology Conference, 853–
857. 
